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T H E  FIRST T R A N S A T L A N T I C  FLIGHT. 
132 \YII L I ~  HAS GHEIX. Aleteiirlhipist. 

[Dated: Weather Bureau. Whhmgton. June 26, 1919.1 

Latitude. Longltnde, 
north. west. 
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SyNorsrs.-In connection with its trans-A t!ant,ic flight the Unit .4  
States Navv, i n  cooperation with the Weather I h i r w i i ,  arraligrd fiir 
meteorologgcal reports from Europe. from t.he (.:nited Htatrs. antl frmi 
ships a t  sea. These reports were fcirwarded Iiy radio tis t,lie \Veat.Iier 
Bureau at Wmhington, D. C.. and tu meteorol~~gist~s. rqiresvnt ing t,he 
Navy and the Weather Uurean, a t  Trepsi.si.y, S . F. Bynaiptiic chnrt.r 
were regularly prepared, and hirrrasts furnishd for thr. inf~~rniatiori 
of the aviators. Reports nn May 115 inciicat,ed escc.llrmnt ~i .~i i~l i t i~)ns  
over the western part of the ( m m e ,  with perallcl winds and clear 
weather; over the eastern part. i-if the c*i!ursi-n, ~i.~nie i:ll.,udiiiess and 
possibly showers from low clouds. with little i f  any assistanc~ fnini tho 
winds; all in  all, as nearly favorable conditions as i:ciiilc.l h- <*spivtrd 
for mnie time. R:llinrts 
of the seaplane coninianders indicate that good t l y i q  writther pre- 
vailed, escept near the Azores, where low clouds. fog, e~id mjl~ie ruin 
were ensountered. The X(.'-4. however. arri\.ctl safrl y a t  lL:irt.;l antl 
later soccessfully completed its jotirncy to L i s h n  and Flyn~outh. 80 
far as the meteorologist is cnnct.rned, the principal points !iriiiight out 
by this iirst trans-Atiantic flight are: (I j Keccssity of great.Pr awuracy 
in Iiarometric o!Js?rvations; (3) the great valiic. rmf free-air ~:i!isvrv:~ti~m~: 
(3) needed irnprovement in  rallio apparstus: and (-4 inip~rtsnre  <if 

accurate and regular meteorohgical reports frnni nierrhant ancl othcr 
ships at wa for the benefit and information of all niarinr. shipping arid 
aviation interests. 

The widespread interest in the United States Navy's 
attempt at trans-Atlantic flight mcl the general c.nt,husi- 
asin which greeted the success of that effort niake i t  
desirable that as complete a history as possible should be 
written of the unclert.aking, not 0111~- beca.usc! of the 
importance of the lessons that have been lcnrnril, but 
also in order that  future generat.ions niay hare :~rnilahlc 
a record of this epochal event,, dest,inecl quit,e likely to 
assume a significance scarcely less ~ i i o ~ i i ~ n t o ~ s  th in  t,hnt 
of Columbus' T-opge across the seas. Official relwrts of 
the senplaue commanders will cloubt.less fully ilesvrihe t.he 
planes t,hemselves and all t,lieir equipimnt, t,lw tlifficul tills 
encoun terecl, and the improvements nccessary t n  over- 
come those difficulties in tlie future. The pUri)osc of this 
sketch is to outline briefly the rcpa.rat.ions t.lit1.t. were 
made for receiving iiieteorologica f reports, to discuss the 
use to which those reports were put  tiiid to point out certain 
lines along which meteorological and aerological obser- 
vation a t  sea should be developed. 

During the winter months of 1919 plnns were iiinde by 
the Navy Department, in coo eration with the Wenther 
Bureau, for securing as c o n i p ~ t e  and widely tlistribut~ecl 
meteorological reports as possible.. By special arrnnge- 
ment with the British Meteorological Office surh reports 
were to be sent by radio froin C'a.rnm-on ancl wc're to 
include observations niade in Iceland, t,hc Scantlinnvinn 

Siniilar reports were t.o be f urnishcd froin 
Canada, and the Bermudns. In  aclcli- 

tion, the Aerographic Division of the ITnited States Naval 
Reserve Flying Corps, uncler tlie direction of Lieut,. It. F. 
Barratt, organized a very complete s-j-stem of obserra- 
tions to be taken on certain of the destroyers thnt were 

The start was thrrefore nlatle on that day. 

BriWi  Isles, Denmark, Fmn.ce. Spain, 

125518-1-1 

DESiROYERJ. 
lTTn:ioiir ....................................................... 
\V:+4wr.. 
Xzrrtlll h . .  ................................................... 
H~..~PwPII.. ................................................... 
Phillips ....................................................... 
Gri~llev.. ..................................................... 
\Viikei ........................................................ 
('ongnghnm.. ................................................ 

in ...................................................... 
('hew ......................................................... 

..................................................... 
45 17 
43 55 
42 35 
41 19 
39 .59 
38 58 
37 5s 
3.P 13 
3R 24 
45 36 

~ 48 4.4 
44 27 
40 15 
36 ClR 
32 05 
29 12 
21 01 
16 d8 
12 34 
7 16 

ADIIITIONAL "BASE SHIPS." 

Baltimore ab Haliftis, N. SI. 
A4roosfooX. a t  Trepassey, N. E'. 
Ndid7.a a t  Ponta Delgncla, Azores. 
Siiatoirl ut a t  Lisbon, Portugal. 
The Euro ieitn reports included observations of pres- 

sure, mind ( ! irection nncl force, state of tlie weather, and 
l)nromet,ric t8cndcncy ; those from t,he Unibecl States and 
('tinadn, pressure, temperature, wind direction and force, 
stmate of the wcntlier, ancl >recipitnt.ion ; and those from 
ships nt sea, 1)resaure; win J direction and force, barornet-. 
ric tendency, sir and sea t,em>eratures, state of the 
weather, state of the sea, visibi I ity, amount, kind, and 
direction of douds and upper-air wind conditions, as 
observed by means of pilot balloons. The Euro ean ob- 
serrations were t,nken twice tlaily, a t  1 a. ni. a n t 1  p. m., 
G. M. T. ; t,he American observabions, a t  midnight, noon, 
and 9 a. ni., G. M. T. ( S  1). m., S a. ni., and 1 p. m. Wash- 
ington suiiinier tinit?); nncl those at sea st, 1 a. rn., 7 a. m., 
1 1). n1., ancl 6 1. ni., G. M. T. In  all cases the reports 
were sent by rac io, in accordance with schedules pre nred 
by the Office of Naval Operations, to  the Central 0 ce of 
tQe Wentlier Bureau and t.o the base ship Arooslook a t  
Treynssey. N. F. The reports began May 1 from Europe 
and America; May 7, from tlie battleships; and May 10, 
h m  bhs destroyers (fig. 2 )  ; in all cases continuing until 
tlie sciiplanes left Tre assey, viz., May 16. Thereafter, 
reports were sent t,o Fonte Delgada only from Europe 
and from ships to the east and northeast of the Azores. 
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Ohserra tions on battleships and destroyers were taken 
by the enlisted personnel of the Navy. They were chnrtcd 
and studied, in connect.ioa with continental report.s, 1.)~- 
the official forecast,ers at, IVnshington and lq- Iieut.. 
Barrat.t., IT. S. N., and t.he writ.er at, Trepassey, N. F. 
Ot-hers who l>nrt,icipated nct.irely in this work, wliile the 

lanes were at  t,lieir respective stations, were Lieut,. 
8ommonder Alexander McAdie nt Hnlifas, Limit,. J. i3. 
Anderson at I’onta Delgadn, ant1 Ensign E’. W. Reicliel- 
derfer at, Lisbon. 

The report,s reccivecl a t  Witshin tmon and a t  Trepnsscy 

plete synopt.ic clinrts of weather conditions nnd to fU!lI.J%- 
enalded t.liose engaged in their st,uc 7 y to mnke filirly rmn-  

Fro. 7.-Xames and positions of mvtenrrhgicsl ohserving ships. 

in detail the changes occurring in those condit.ions, wit 11 
s ecial reference bo t,heir bearing on the ndrisnhi1it.y o f  
&glit. The relative iniportamce of the various iiiet,wr- 
ological elenients, in determining whet,lier or not ci~iidi- 
tions are favorable for flight, has already been 
In the case of this particular undertaking there were 
certain special features that required consideration. For 
esample, it was essential, on account of the great weight. 
of the planes, that there should be n wind at’ Trepaxscy 
sufficiently strong to enable them tmo get otf the wtLt.er: 
it  was essential also that the planes lears at, as etirly ii 

_. 
affecting aviation in general. 

t.liis c1at.e t.he winds \wre practically parallel to the course 
:it, a11 point,s &ng it., both at, the surface nnd in t,he free 
tiir, yet rfqJOl’h iudiciitrtl ii sea of 3 to S meters and thus 
rciirCcrci1 11 flight. out of the c p , . :  x~ t Ion. . 

Ne\-crt.liclcss, the t w o  fnct.ors t,hat. were gi-ien closest 
st,uily were wind nssist,niice :mtl st,nt.e of t,he weather, or 
ilcgrec of s t.orminess. Thc former \vas ncccsstwy, because 
of t.hr limited crnising rittlius of t,lw NC pla.nes; and 
fairly c1c:i.r .c\-r:itlier w-as clesir~hle, especially a t  night, in 
order t.1iii.t. ol,scrv:it.icjns might. bc miicle for the purpose 
of clct.ermining gwgrupliic posi t.ioii. It was not, expected 
iiior is it ever t.o t ~ e  expected) that itleal conditions 
\voulrl at, any one time be esperienced oyer dl portions 
of n course tis long tis t,liis one. The pro’obleni, therefore, 
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was to select a day, as eitrly as possilile, on wllich rem- 
oiiably favorable concli tioiis would he eiicouii tarell. 

A discussion of the weat.lier c1i:niges from t1n.y 1.1) thy. 
together witah f0recast.s issiietl from W:!sliiilgt.cIn. 11. (.'.. 
is given elsewliere in this XEVIEW.~ TTe slidl 111nv c l e -  
scribe in somewhat greater tkt.nil t.lw ci~i~irlitioiis <ai 
May 16. Observations a t  1 a. 111.. G. M. 'i'., S l i ~ ) ~ - ~ ~ i J  
enerally unsettled condit,ions dong t,he cows(!, i J ~ v i i 1 ~ 1 i 1 1 ~  

fight rain, some fog, and variable w.Iii(ls. 133- i a. lii. 
these conditions hac1 greatly improve1 I. p:trt~i(wl:d.v over 
the western ptirb of the course. w:lere c1e:i.r \reii.t,lier. 
westerly wincls, good visibility, AllCl SniCJdl sea wcr(' 
reported. Still further improvement wus slio\r?i l y -  
the reports a t  1 p. in. C!oii!litions \rere wry iieiirij- 
ideal a t  and near Trepassey ; fcrt,lier out. t.liero WIS clo11!ii- 
ness, and one ship report,eil r i n .  iTt1ff>rt1lilil tc.l?-, no 
observations were rect?ivetl a t  t,!iis t h c  frow s!ii!ls i~e:i.r 
tlie Azores. but t,he battJeship k'lwidu., lnt,. ;3iG0, long. 
Liz', report,ecl fti.irly high baromatcr. ;:I 1.20 iitclws, -,diicL, 
however, was app:irent.ly rrroJieuus, 11.s iiiilii*a. teil i ) ! -  
reports lat,er reveiretl from t,li;t.t. r q i m .  !Sw ('i1:u.t 
SIV. ) This inac.curncy in hil.ronir.t,er renc-!ings L-I!S &:1 

apparent in the case of  SO!^ of tlie rlest.ruj-tm' re!)c.rts. 
with the result thnt i t  w2i.s impcissii~le t.0 coq)iit.r with 
much certtiinty gradient, w i d  d u e s .  Hil~lpil~,-. tlicnri.gli. 
pilot-balloon ol~servatioiis were timilahle, mr! t.lirsr in1 l i -  
cated approximately t.he wind nssistmee tiiitt. migllt 
reasonably be espectecl. dcconliilgly, tlie f i~l ln~i i ig  
st.atement was prepared at. Tre iassey snd tlcliwrrc! t.0 
Commander Towers at. 4 p. m., A. hf. T. : 

"Reports received intlicrit,e .good condit.iom fnr iligh t. 
over the west.ern part of the course :IS fiir as .Ucst.ri.lyer 
No. 12 (about 600 niiles oiit,l. Winds will lw 11c:dy 
parallel to the eoume tuid will yield nct.u:il axsist,mw nf 
about 20 miles per hour a t  flping levels. Over thc 'course 
east of Destroyer No. 13 the winils; wider tlic iiiflurnr~ 
of the Azores HIGH, recently tlereloperl, will Iw light,, 
but mostly from a sout,lirvest,erly direction. The- will 
not yield any material rissistsi L ICC. 

" Wentlier will be clmr ~ i i c l  fine froin '~'I.PIS:~SSP~ t.n 
Destroyer No. 8 (nbout. 400 miles r:mt.) : piw1.q- (*l i - i i i t l .v  
thence to the Azores, wit.11 ~ikdiho<Jd nf o~~v:i .sioit:~.I 
showers. Such showem lic.we\-cr, if t,liey owur, will Iw 
from clouds at  low nltitucles, and i t  should be pt.issi111e 
to fly above them. 

"All in all, I believe t,liat. t . 1 ~  i:niiilit,ioiis tire ns nwr1~- 
favorable as they ttre likely t.o he for soiii~ tinit!. 

(Signed "GI:F,( ;i i .  " 

A table indic:uting in. tlet,iiil the wind ossist:riirc t.o 
be espectecl a t  vtirious points :il011g the routit wcs iiIsC-1 
prepared and delivered t.0 C!ommniidcr Towtm Adviw 
to start was likewise furnished :it, t.liis t,imc by Liciit,. 
Barratt. The planes were t,lien niat!e rendp, :i,nd drfinitc 
word to attempt the flioht M7ii.S ? : ~ V C I ~  by C't~iiiiti:~iid~~r 
~ o w e r s  upon receipt. oP tlie folhwiiig forecast. from 
Washington a t  8.30 p. ni., G. M. T.: 

'' Surface wincls fresh ant1 possibly st,rong west-sc.v.rtii- 
west and upper wincls fresh to strong west. ov'cr coiirse 
betnwn Newfoiindland ~ n t l  Azores. Sonic clt.mcIs, fnir 
visibility, aiid rising pressure. Conditiolis f:inw:i.I)le for 
start. (Sigmil) '..BO\i.IE. ' 

As is well knrj\vn, the start was iiinllc. t.ha.t cvening. 
After "taxi-iug" in the harbor for sane time in order to 

* E. H Bowle Weather Warnings p. 347. This also discusses wcntlier ctmditii~ns 
durin!: the ttipht)s froin Eockawav Lhn$ Islr.ntl to  Trqwseg, N. F mvl riiirin- tho 
flight of thc davy dirigible 12-5 fr& Montnuk l'hnr, Long Talau~l, 1o'Sl. Jnllns, %. F. 

w~irni ill) the engines and to see that everything was 
fuiit: t.i~mmg properly. t.lw planes henclecl in to the wind, 
whirh WM lhwiiig at. 15 to 30 miles per hour, and left the 
wiit.er. iii t,iie following order: NC!-3 (figs. :i a.11~1 4). Com- 
maiirlt~r .John I-€. Toweis in chrge ,  a t  10:04 p. m., G.M.T.; 
N('-4 (fiy. 6 1, Licwt,. C'tmininniler Albert C!. Read in 
cliargi., at, 1 ~ : 0 5  1. m.; :i.iiil NC-1 (fig. 51, Lieut. Coni- 
111m:er P. N. L. IBc1liiipc.r in cl:a.rge! nt. 10:10 p. m. TO 
tjitise wLI., w i w  privilegtd t.0 wit,ness it,, tlie ewnt  was one 
i;f almrilhg an1.1 rlrmiatic intertst. So much t.inie and 
cnnieat, elFtbrt 11:d 1)ern spent, in prepiirat,ion that all felt 
thc l m j w  t, ~ l i  ust s u l ~ c ? ~ J ,  yet the vagaries of fort,une play 
so pruiiiiiieiit. n p r t .  in cili! uudert.itkings that the feeling of 
prit ie n.i t ii  \ ~ ~ t i i ~ h  tlie suwcssful tlelmrture WIW watched 
\\-:is cc~uplcil :vit,!i n. freliiig of aiisiety lest some feature 
might 1i:i.w l.:wii ovcr ld<eJ  t,lint wuuld spell disaster. 
Most of t.iw spect,at.w-s b a l l  plavetl :I niwe or less promi- 
lielit, p i r t  in carrying out t,Iie tlstnils of preprti t im and 
t l iwclm~ rrnlizcd licciily t.iicir I)l'c.il)ortirIii8t.e. share of the 
rc-s;p:.insiiilit,g ; iwr11:q)s ii! ~ i i ~  ~ii!.~re so t.liaa those to whom 
t,!w iiic-t.tncir. 111 Igiciil wtjrk u-m :issiyied. Knowing full 
1 ~ 1 1  til:\ t, cont1it.i: niis were nclt. perfect, tbey nevertileless 
I ,diiivw I thn t. t!it !sr c~xi~.Iit,i~.~iis were more nearly favorable 
t h i l  \vi ~i11:l 1 . i ~  enwiunt,rre(:! for some time Itt. least. An 
esiiri;iii:it,i . I I  t :f rq)l.wt.s lntor rwcirrc-l ftlr t,he remainder of 
the nitmt,li iiiciiwtcs thi t, this belief was well fouiided. 

t.liis rt'sI)i msi1,iIitj- 11ut. only :I scnsi~ nf keenest. interest and 
e s p :  tnncy. Tllese  ere thc3 gi)otl peu )le of Trepassey, 
expt1rt.s in dcc )-sra. fishing, 6 1  J ~ h ~ i i i  t. I it? ewnts of this 
wriml, firm tlie srriral of t.lie ~ r o o s t o o k ,  Capt,. J. H. 
koini.~, ci mniiiiicling, 011 May 2 to the departure of the 
planes 1111 AI1i.y 16, forriied a simessic-m of thrills and sur- 
)rises quit,e dcmor;i.lixing to t.he da.ily rnutine of life. 

Karclv. if ever, 1ins i t  1)eea giren to tlic inliabitants of a 
smdl'llmlct. (iigs. 1 :inc\ 2'1, whose previous history had 
LCCII of so quiet! iintl r d r i n g  :L nat,ure (at any rate since 
thc il:i.ys t.wo or t.iirciz liuu!lrcd j-eais ikgo when the almost 
lanil-It wke:I li~wlxir of Trcptsst'y fiornid a safe retreat for 
thc rL1t:gd CIWS ,:f pimt,e ships) t,o 1.wwiiir all a t  once tlie 
ctiiit.cr of  ~ v i d t i  int,crest.. That they ai) )reciat.ed their 

fricmlly c.uric;sit,j-, 1 iut :~ ls~  I in the c.ordiality with w iich 
bhcy pct ,e : l  niir i clintt,cd witii their unexpected and unin- 
ritecl guests. Tiuc, this iubcrrst W'BS ncJt entirely iniper- 
SI ~ I I Q ~ ,  f~ 11' l~usiiic~ss in Tr~p:iswy sucl~lenly uiiileiwent a very 
st,rii&g t.raii~f(~riii~it.icln. It. wzis report,ecl, for example, 
t.ilikt t.!w 1, 1cn1 tclegnipli oflice sent! niore words during thii 
twt-i-w-cc:li period ttinn iluring the previous 30 years or 
tliiiii it, wis lilwly to seiicl f ( J l  tlir nest  hunclred yeais. 

Thc t.!ircv sc!;rplmes, as s1 mn ns they had i' taken the 
air," iicw sctiw;ir11 tlc ,wn Trepnsscy Bay, then turned 
v;ist,\wrci ant1 werc sotm 11 ist to view. By-means of radio, 
iii )wrrer9 iiiforiiia t.im as to their progress WM available 
for tdie nest. srvern.1 hwrs.  At 1 %  1). in., G. M. T., May 
li, tJie NC-4 zirrived :it, Horta, litiving covered the dis- 
t,aiic:r uf 1.200 nau tkd  iiiilrs (1,3S0 statute miles) in 15 
hours a i id  1 s  niiiiutes, at. :in average speed of 78.4 knots 

hour). The average airspeed of the (90 niiles 
ni~cliiiie itse f has not I J f x l 1  reporbed, but i t  was probably 
not greater than 70 t p  75 miles per lioiir, and it is evident, 
therefore, that tlie wincl ;i.ssistance amounted to about 15 
to 30 inilcs per hour. Tile follvwing references to weather 
coliclitions :ire taken froin Lieut. Commaiicler Ilead's 
story of the NC-4's flight: 

'"I'he NC-3 left the water a t  Trepassey Bay at  10:04 
1). ni., G. M. T.; the NC-4 a t  10:05 p. m., and the NC-1 
some time later (10:lO p. m.). 

r I  I'lierca u-ere si iiiic spwt,atiiis, howevcr, wlio felt nolie of 

T pt.lotl f.,rt.unc w:is evi(le.tit, not onlg in t 1 irir clispla of 

f" 
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“We were flyin over icebergs, with the wind astern 

“It was very dark, hut the stars were showing. At 
12:19 on the morning of the 17th the May moon started 
to a pear, and the welcome sight macle us  all feel niore 

“Eac,h destroyer was sighted in turn, first being locat,ed 
by star shells, which, in some cases, we stiw forty niiles 
away; then by the searchlights, and finally by the ships’ 
lights. All were brilliantly illuminated. 

“So far, our average s eed had been 90 knots, indi- 
cating that we had a 12 R -not favorable wind. At 1% 
the wind became less favorable and we canie down to 
,1,000 feet. 

“At 5.45 we saw the first of dawn. * . * * Messages 
were received from over 1,300 miles, -- 

“At  8 o’clock we saw oiir first indications of possible 
trouble, running through light lumps of fog. It cleared 
a t  8:12, but a t  9:27 we ran into more fog for a few minutes. 
At 9:45 the fog hecanie thicker nnd then dense. The sun 
disappeared and we lost all sense of direction. The coni- 
pass spinning indicated a steep bank, aiid I 1in.d vi.sions 
of a ossible nose dive. 

‘&$hen the sun appeared and the blue sky once more 

and the sea smoot E . 
corn P ortable. 

and we regained an even keel aiid 
course above the fog, flying betweeii 
layer of clouds. We caught 
water, so we climbed to 3,200 
the course and the altitude to 

We sent out a radio at  10:3S and at  10:55 to the nenr- 
est destroyer, thinking the fog might have lifted. We 
received replies to both messages that there wns thick 
fog near the water.’ At 11 :10 we ran into light rain for n 
few minutes. 

“At 11:13 we sent n radio to the destroyer and could 
En- 

on tlie water. Two 

‘ I  We glided near to the shore ancl rounded the point. 
Finding that the fog stopped 200 feet above the water+, 
we shaped our course for the nest  destroyer, flying.low. 
with a strong wind behind us. We sighted No. 22 in it8s 
pro er place a t  12 o’clock. This was the first destroyer 
we R ad seen since we passed No. 16. 

We had 
lenty of gasoline and oil nnd decided to keep on to 

Konta Delgada. Then it got thick and we niissecl the 
nest  destroyer, No. 23. The foa closed rloum * * * 

“At 1:Od we sighted the iiort%ern end of Fayal, and 
once more felt safe. 

“We headed for the shore, the air clearing when wo 
neared the heac.h. We rounded tlie islmicl and lnnded in 
a bight we had mistduen for Horta. 

“At  1 :17 we left the water and rounded the nest point. 
Then we sighted the Columbia through the fog and landed 
near her a t  1%. 

“Our elapsed time was 15 hours and 1s minutes.” 
The NC-1 and the NC-3 made prncthl ly  the same 

time (and experienced therefore similhr weather condi- 
tions) as did the NC-4. Near the Azores, however, in 
order to get their bearings, the descended to the sui-fnce, 

rough to enable the pIanes to resume the flight, and con- 
siderable damage was done to them. Fortunately the 

the visibility was 10 miles. 
of better conditions further on, 

a t  1 1 2 7  wo saw through a 

“The visibility then was about 13 miles. 

landing a t  about 1 p. m., G. & . T. The water WRS too 

t Technically “Iog” rests on the surface, so this was a low cloud.-ED. 

NC-1 was able to get in comniunication with a passing 
wssel, nnd the crew were rescued, although tlie plane 
itsclf wns lost. Because of a defect in its radio apparatus 
the NC-3 wtw untthle to infoimi the destroyers or other 
ships of its plipht and was therefore coni olled to make 

the southward extension, oii the lPth (see charts XV and 
S V I  of a cyclonic disturlwice that had pre-riously been 
central a t  about lntitucle 50” N., longitude 30’ W. In 
spite of the high winds and seas resultina from this 
storm, the NC-3 succeeded in “ tasi-ing ”@ to Ponta 
Delgada, reaching that hilrlwr on May 19. 

On May 20 the NC’4, nssistecl hy strong west-north- 
westerly winds, flew fixmi IIortn to Ponta Delgnda, 
covering the distance of 150 nautical miles (1 73 statute 
miles) in 1 hour aiid 45 niiiiutes, a t  an awrage s eecl of 
86.7 knots (100 iuiles per liour). During tlie fo P lowing 
week the weatber betweeii Pontn Delgda and Lisbon 
was generally unfnvorable with henil or cross winds and 
more or less cloudiness. On Maiy 37 winds practically 

arallel to the couise prevailed at  all points (see chart 
! h I j  and the trans-Atlantic tli, 4it was successfully com- 
pleted, this portion of the journey, SO0 nautical miles (930 
statute iiiiles) 1JeinK made in 9 hours ancl 14 minutes, at 
an average speed of 82.1 knots (95 niiles per hour). 

The most iniportnnt levsoiis tlrnw-11 from this first 
successful aerial crossing of the dt,lantic, so far (1s the 

1. Decided iiiipro-;ement, in marine ljarometers and 
greater care in reacliitg t h m  (prohthly tlic latter in most 
cases) is necessttry. Iiiaccurnte pressure reports fre- 
quently iiiti.de it impssible t.0 (letermine the y l i e n t  
existing at different poii1t.s nl(li lg t:he route, ant in one 
citse, pre-riously referred t,o, iiitlicnted a c.dndit.ion the 
exact reverse oE that iictuelly prerailing. 

2. The great value of free-sir observations, in this case 
with pilot balloons, wts clearly clenioiiet,rnted. Without 
these observtttions it. W I J U ~ ~  have been impossible, owing 
to the inaccuracy of the lsarometrio re mrts, to ha\-e 
indicated what wind conditiorts were to i! e experienced. 
In reply to ~t reporter’s question, “Did you find the 

weather report,s iniportnnt arid relinble ? ’’ Lieut. Coni- 
niander R.eail on his return t,n the United States said, 
“We found them verF important. ”lie Weather Bureau 
hns a gnod sjvst,eni of re1wrt.in.g ilircct.ion and velocity 
of surface winds. but no fncilit.ies for mttking obsmw 
tioiis of  win& t1.t high iilbitudes. That is somethinu 
w~iicli niiglit, 13e t~evclupet~ if tlie ~ ~ e a t l i c r  ~ u r e a u  sliou19 
lime tlie mone~- ~t]~j)r i~~)r i~~. tc( l .  ” t N. Y. E\-. Post, June 
2P, 1919, sec. 2.1). 4.) 

3. The clei-elopmcnb of radio nppmttus cy)ahle of 
comring. greitter distnnces ~ n c l  of avoiding interferences 
is essential. 

4. The maintenance of “station” ships at sen is es- 
pensive and perhaps inipriwticahle, but. it should be 
pnssihle t,o orgmiizc on n. lnrgc srtile t t  coopcrat,iT-e service, 
whereby till merchant nntl ot.lier ships should at statzed 
times furnish iwcurn.t.e niid prompt re1)ort.s of rn 
logicid c011ditions rtt sen, thew reports to he receii-ed at 
land stations, wliert.. t.!icy can he chnrt.ed and studied for 
the benefit and information of cll marine shipping and 
avia tioii in teres ts. 

headway ns best it could. This wis cli 2 cult, owing to 

, 

orologist is coiiceriiecl, arc : 

- 

*This is literally true. but the gcnl set b the Na! y 1)epartnient was PI mouth 
1Cwl:ind and this was reachednir M.%y 31. TXe NC-4 I1.w from TMJOUto Ferro~IIarbn~ 
in the nohhrrn part of Spain, on t h ~  3Ut h and completed the journey on the following day. 
charts X S I  and S S l I  show generally fair weather along the line offli-ht. with ~ r w  
tically no wind, on those two days. On the :Ilst. however, sirme fog and local showers 
were nucountered and it was therefnore necessary to fly at a very low altitude. much of . 
the time at abuut’l00 feet. 
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THE FLIGHT OF HAWKER AND GRIEVE. 

On May lS, 1919, at 5.45 1). m., G. &I. T., Rfr. Harry G. 
IImvker and Conimnnder Mackeazie-Grieve left St .  
Johii’s, N. F., for 2% nonstop flight direct to Ireland. For 
several dags no news of them wm henrd, hiit, 011 May 35 
the world was electdied to learn t,lint tliesr iliwiiig nvintms 
hail been redcuecl at sea by n Dniiisli stemiship. Mr. 
IIawker told liis story siniply n.s follows: 

“We l i d  -wry clificultr groiiiicl to rise from on t,hc ot,lic~ 
side. To get in the air at. all me. hiid to run ilin.goiidly 
across the course. Once IVC got mv\lz~p w e  climbed very 
well, but about 10 minutea up we 1msseetl from tirm, 
clear weather into fog. 

“Off the Newfouridlalid b;inks WP grit, ivell ol-er this 
fog, however, niid o€ course at  once lost, sight, nf t.he s m .  
The sky wns quit.? clenr for tlie first four lioii~s, wlicvi t.lie 
visibility became very hxd. H W Y ~  cloud hnnks were 
encountered, nnc-I e-i-entuttlly we flex- into 2% hen\-y st,orni, 
with rain squalls. 

“ A t  this time we W C ~ R  flying well aljo\*c t,he cloutl.; at 
a height. of ahout 15,0(1iJ fcrt. 

“About five and om-linlf hours out., owing t,o tlic 
choking of the filter the tempemturc of t.hc w-nt.er 
cooling out the engines stmtrtl to riw, ljut n.ft,er coniiiig 
down several thousand feet. we overcmie this tliflicultg. 

“Everything welit \vel1 for a €WV hours. ~ 1 1 ~ 1 1  oti(:e ttgikill 
the circulation system became cliokcr-l niitl tdie tenipcrii t.uw 
of the water rose to the boiling point. We of coursi’ real- 
ized that until the pipe was cleared w e  coultl not rise liluch 
liiglicr without using 2% lot or mnt.or p:)wer. 

“Wlieli we were about 1 O!< liours 4 1 1 1  oiir wny t,hc cirvu- 
lation system was still giviiy trouhle, i~iitl we realiz~tl we 
could not go on using up our niot.or p w e r .  

“Then it wns w e  resclietl the fateful dccisioii ti-) play 
for safety,. We chnnged our course niitl l q a n  t.0 fl? 
disqmdly across the mn.iu shipping rout e for ilb()nt two 
unci a hnlf hours, when, t.o our great. relief, wr si~lit,ecl 
the D:iuisli st.eniner, which proved bo be thr trnni!i . A h r / / .  

“We a.t once sent, uy our Very light distress signnl:;. 
These were answered pronipt,ly, alii1 t.lieii we flew oii 
about t v )  miles and luudetl ill t.lie w-nt.er dientl o f  tlie 
steamer. 

“The sea was exceedingly rough and despite the utniost 
efforts of the Danish crew i t  was one and om-half hours 

1 New Sork Thes .  Mny 27,1919. by courtesy of t.he London Daily Mail. 

before they succeeded in taking us off. It waa only a t  
a great risk to themselves, in fact, that they eventually 
succeecled in launching a small boat, owing to the heavy 
gale from t,lie northeast which was raging. 

“Altogether, before being picked up, we had been 143 
hours out from Newfoundland. We were picked up a t  
8::W (British sunimer time).” 

Coniiiianr~er Mackenzie Grieve, the navigator of the 
Sopwith, said: 

‘When hut n few hundred niiles out a stroii northerly 

ii.lways possible, owing to the pressure of the dense masses 
of cloud, to  bake our bearings, and I calculate that a t  
the t,ime WB deberniiiied to cut across the shipping route 
w e  were d,out 300 iiiiles off our course. 

I ’ I J p  to this change of direction we hac1 covered about 
1,f)OO niiles of our journey to  the Irish coast. [The land- 
ing w:ts macle in latitude 50’ 31’ N., and longitude 
3 9 O  30’ W.]” 

During much of the t h e  n straight course could not be 
st.cnrei1 bectxuse of clouds. In this way much time was 
lost,, so it is not surprising that a speed of only about SO 
iiiilcs hour (1,050 st,atute iiiiles in 13 hours) was, on 
t,he average, innintainod. Very likely, however, this 
loss in speed was due in no small measure to the fact that 
cross wiiirls prevailed during the greater portion of the 
flight. The air speed of the Sopwith machine is not 
known, but it, was prohddy about 90 iiiiles an hour, and 
the course of flight was on the average E. 1.5’ N. If we 
assume t,hat t,he wind blew a )prosimately a t  right an les 

is n f:i.ir assumphn, judgin froin reports published I) we 

woulcl have to make a11 angle with it of about 363*, and 
the resultant speed would he only 51 miles per hour. 
Unc1c.r the condit.ions of s )eed above uiven, i. e., wind 40 

might \,e cttUed the wind’s critictd angle, or an angle with 
the course such t,liat neither arsistance nor resistance 
would be offered, is about, 7F0.a 

A diacussion of Alcock‘s nnd Brown’s successful non- 
st,op trrans-At,lantic flight will apl)eitr in tho June, 1919, 
number of the MONTHLY WEATHER REVIEW.- W. R. 
Bregg. 

gida drove us steadily out of our course. P t was not 

t.o the course with a speed o / 40 niiles per hour (and 5ll t a 

find that the machine, in or( f er to follow the clesiredcourse, 

miles ier hour and nirp 5 an8 90 rides per hour, what 

-_ -- 
1 Sce also Charts S V  and XVI  in thls number of the Review. 
2 Cf. 10NTrILY WEATHER REVIEW, February, 1919, p. 70. 

A NEW EVAPORIMETER FOR USE IN FOREST STUDIES. 
By C .  G. BATES. 

[Dated: 11. S. Forest Service, Denver, Colo., -4pri1, 1819.) . 

SYNOPSIR.--TII~~ artirle treat,ic of tlie subject of evalioration or tmns- 
piration from plants. of the fwtore wliicli influcnw it. and of the con- 
ditions whir-h must be n y t  hefore water loase~ from planta can lie 
ap roviniately determined tlirouqh iiistrumental evaporat.ion. 

f t  ii pointed out that the “evapmstion strew” or teiidency to evs 
orate, i4 produced 1iy a clizfereut cu!ii;>in:ition or r%’t,:Jrs in  e,u*li Ijo& 
from which e\-aporation may ocmr. Berzu-ce of the fact that the 
vapurizinq propem in leaves t.ake3 plrrce on the surfare. of inoint vel1 
walls wluch are not diredly exponed t.o t.he nioviny air, the t,lieory 
would lead 11s to expect that t,he edert OC wind mould be greatly min- 
imized in evaporation from lesve3. the rate of d i f fukn  IJf the vapor 
b e i q  almost completely cont.roll(d hy vqmr p:.eaaures in t.lie leaf 
(int.er~ellular 1 spares. On the other ht~nd. t,he leaf i n  ndminl-ily 
adapted for ahsorhino; the sun rays of all wsve 1enyt.h; hence evapira- 
tion from leave3 will lie more d i r e d y  controlled by t,hc supply of 
radiant energy than perhaps will t . h t  from a liody wliic-h r1oe.l n‘lt 
absorb so readily and whirh may ohtnin con&lcmlile heat from t,lic! 
air. esperisllv i f  a strong wind hrings new supplies of air rapidly to 
the evsporatihg surface. 

The article then describes the efforts which were made to devise an 
instrunlent having about the Fame relation to wind and to radiant 
energy as do leaves of plants i n  general. The idea of an “inner cell” 
for the vaporizing process, rather than a freely exposed moist surSace, 
WAS t.lie baris for these efforts. The result was a very prictical metallic 
iwtrument known aa the “Type 1 evaporimeter,” whose behavior and 
operation are fully described. The essential feature of this instrument 
i n  a moist layer of linen between two metal plates, the upper of which 
protect.3 the wick from rain, is coated wibh lampblack and traneniita 
ab.<orbed heat to the wick; the lower plat,e is thick and contains a 
niirnlipr of small perforat.ions siinulat.ing the st.oniata of leaves. Va or 
fnrmed i n  the moist, linen escapes through these perforations. $he 
layer of linen is  ahovc a well-insulated tank, from which it i R  fed by 
a *t.ein wick. Distilled wat,er is used and evaporation lmaes are ob- 
tained by weighing before and after expoeure. 

It is  ~ h o n n  t,liat, considering either a large number of daily periods 
having a variety of weather condit.icincr, or shorter periods a t  different 
times of the day. the evaporat,ion from the Type 1 evaporimeter paral- 
lels the total trampiration of 12 small coniferous trees more closely 


